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X;l/ti. 1 HOi^Spf^tci F^y Ff2SL/'dStc (s- 

1) F^y F32i^^^^±*r§cfc^ic. fig^^W^^'^^vy 40 

[0 0 4 6] C(DXdiC. &±^4B#tC^X^^^V± 

W^B^fuH^iBiS*t^i:^i>f-tt>Otc. §±^*0#tc 
^X ^ 5 ^ y±0't^TOL(lij^ffigt^,lBe*tl^^ LT t 
^IV t-^t^t). l^cO^X^-^^VlTslHiOi^S 
^^ff-Tixhttc, [RlbiS^tegT-F^y FOl^fT^)^ 
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[0 0 4 7] Pel^:t-/^^-^^y:/7?j^Tii. lal- 
5X^MB^t-§1iS((0yXVl/C)±^i:7ifR]C)teK/}^a 

±^475rf^iO*r?)b«ti. El 5 (A) lc^.tt<0\:X9\-\c 

y3\^(0^ib b«rtTt>-f tc^iT^f ffiSO F^y F^IB^ 
/^X5{c4oi/^T±^S;^fp]0-r?>L^t7^':)TgffJ 
fiBO K ^y F mmt^ ^"bict^ct t "ItgT 

[0 0 4 8] 05 (B) (?)gtO«-FI5tCti. l-y-Y^;!/ 

p[^cD§/^XO:t7't^y F FcOfB;^^^N^nTl/^^o 1 ^t-Y 
^Mt 6 [Hicr)/^X^^A.T*5 D > /^X 2 *^e)/^X 7 ST 
0=&/^X{Ct3ttS3t7-lr'y F Fti. 0-2coSi3HiOffl^Sr 
2[liI-ro-&A.Tl/>^o S/c. >'^X 2;^^?)^^X4 STC0 3 
lplcO/^XtC:foHt^:t7'tr^y F FC0Sfl:^i. >'^X 5 
X7 $TcD3lHlC0/^XtCfcnt^:t7'tr'y F FO^fbcb^ 
0 5 (A) (0:^mi,C7r.^^v^c. \^-f^)l<0 6 

m^o/^xti. 3 m-f oco 2 fflo/jN-tt^ ^^Kcg^i'-ri) c 

Mm D jg-r c i: tc cfc o XTuJt^o 
[0 0 4 9] -UaiC. X+-\'yi|i0jMLI!(s;!)^2W±£O 

SliOJt^tCti. ±i^L/cmi?5:l/^Lm3t0^ftc 1- 
c3li. iX"F^^*1tc r -c3' cDJ:9tc|Stg5;l^ 

[0 0 5 0] ^ftcT : l^t^^;l/OgiJ^S3J§DlH]S 
(i, yXVUf-y^k^X^^i-yjaDiMbS&s 
fa (kx s) 

[0 0 5 1]*ftc2' : l^-fi^Jl^(O^Wl(OWmt: 
3Mt)tSO/X;l/CD:t7^^y F F^i. 0- (k-1) cDlB 

[0 0 5 2] ^ftc 3' :glJ/l£*C)^i^)MD_t (ZL/ 
(kxs) } ^i. ^J^yXVV^Neff (=N/s) tC^ 

comttfiZLtA. *ayX;l/|i(Neff i:iiJ^S3M*3IilS!( 

(kXs) t^mtm (Neff X (kxs) } tc^ 

[0 0 5 3] ±IB<?)^ftc r ~c3' {i> X^^-^y^l 

r ~c3' ^i. X^t>S*0}gL^scof|tc^t3^ 
•r\ F^y FfBiiTT-xttc^tT-SSfi^Jtc^i-r^^fl^Tfe 
f^&t)^. ±flBi0 3O<7)*ftc r -c3* «M 
•rntf. W^S2fllBHt-*5V>r. H2e^n^F«y F^^:t6 

Ra^^::t-^^-^^y'/:>7i^;*ffffl-r^«^tc{i:. reiu-^x 
^^^>^a2^1-^yXVl^c?:)|2ilfuS^Sv^tc±^g7j 

r -c3' *^iis^nTi^ntfct<. ^/^xtcfei/^r 
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[0 0 5 4] c. nm\mcm^$my5^(D^wm'm 

[0 0 5 5] 06OTg(5(Dg{C^i;, 1 [H]g;b^e) 1 3 Eg 

^i/^i/^rm-ri. 12 (= s X k) m^mm^m^m ^o 

L [K^y M ti. (2 0.2 1.2 2,2 8.2 7,3 

2.3 2,2 7.2 8.1 6.1 5.2 0) TfeO. Ifi 

X8<;DPpl€i5glS'e^$nTl>i)cJ:'5{C. l^^i^JV^m 
J&t^l 2(^I5^^De^^J/£i^l:i2tt)l^i:s ^tl^neinl^i^OHy 

[0 0 5 6] ia6C0^(CJi. S-z^XtC^nt^glJ^g}^') 
IL^O^MZLib. 4-7-tr'y HF^.IBIic^nTt>^c 20 

iEL/i^ftcr -c3* ^m&Lri^^^ctm^o 

[0 0 5 7 ] mQ(o^<^my$i(o'iiiz{t. ^/^^cm^ 

[0 0 5 8] m 1 ^mmi^t. M-^mmit^iii^ 30 

{^fg^TSR^ti^o mTaf^EHBiJco^^tcti. §/^Xti 
[0 0 5 9] milt. l|l*fig^JcO&/^X{C:fel>T&5' 

-^-r vit^^neis^tn^-t y X;^^i^ ^1^^ lti^ 

(135) t^i^T. EPBi|-^7F3 6a)/X;U:6W}*i6 

5'X^'5'^ytiia/T:cDfMg:±^B§LT:fcO. 2 3 5 #@ 
2 7 5#@(0^X^^-f y(D<^:^M^iJ/7^^tlTl/^^o 

t^/Xjit. iDM^^^ 2ooyx;i/^ffli^T^?f^n 

^-rv(i. ^^X4(c4oi^3 0#yX;l/tCctoT^aHI^ 
fitg;^^ia^^n. /^XOtcfcl^T^i 1 SyX;HcJ:oT 50 
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[0 0 6 0] msti. J:M5WJtc4ott^^^/-^^P^-^^ 

1 ^^^ji^mi&t^ 12 (= s X k) tii5i^iogij^aaM 

^mo:>o^. /U2:^^?>/^X7 tTOHtj^tOeiejcOSiJxg 
aj^DgOBB^Jt. /U8;b^e,/^X1 3STOtg^£D6 

;t-A-^^yy75'x^Tfei)o 

[0 0 6 1] ia9(i. l:t«!0IJtO^>^^Xtc43l/>T^^X^ 

^^>'±iDim^fiat'^yX;l/#^^^LTV>^o 0 

ssgtDvx^s^^-ry^bMW^^nri^-So ccoitKf^ijtc 
fei>T. ^"^x^^^>±coK'y h(Dmu^i^:^t^y 
X;l/Offl^-ti-ti:, 'S:^c-^T$)^o i?JAti\ l#yX;l/ 
tlRjU'^x^^'Y >±oiaif ^tf 9 y Xy^tiffi-tc 2 5 # 

/xvi/T'feo. 2#yx;i/^iti)i;^x^?v>ry±cD,iaii 

:^t7 9yx;i/fi;^tc2 6#yxvi/-es^o -7?. mi 
fjikLrcmi^mmxiti. 3 o#yx;i/ (2 4 4Sgco^ 

X^?^-ry) fc. 2 8#yX;l/ (2 6 0«rRcO-7X^^ 

-TV) i:. 2 6SyX;V (2 7 5Sg(^^x^?^^y) 
t. (Ds-otiK isyxvi/i:iR)i;vx^'7-r>±oiaii 

[0 0 6 2] %ib\ WTTti. X+-^yjg^DjgL8!(s;0^ 

7j hfif-s^o s/c. &^yXfVttLijicyX)i^7^m 

(f. 0 7 ^CtS LfcSg l^j5SI^J(C*5(/^T. 2 4 4 #@0^ 

7.^'7-(>±mm^^3 Q^yxjit is/xvi/tti 
-^Tyx;i/*iifi)c-r^o s/c:. isyx^i/t^ttc^r 
/Xyi^^l^^-r^^Ti^^yx^^LTti. 3o#yx 
)i^<Dimc. 2 8»yx;i/^2 6syx;i/>&^?!)^#af 

[0 0 6 3] 0 1 oti. ^ i *Si!HJiJtttiK»*n^-^n 

{c^if^\^yX)i(D^Tmf&yX)i^t. t(D^7/x 
McMt^iymm'^T.mByxji^t^tmLxmt 
mmmx&^o ccx\ ^±mm^:^mm/X)Vji t 
ti. &^^7yXjixEB^ri^n'^(o^7s^y^y(D 
±(cK}g-r ^ ^ X ^ y cDia^tc^ffl $ / X;l/* 
Hi\ rT^}g^X:5?ia^yX;l/J ^ti, ^(D^'^(D'y 

X ^ -7 y cDTtc BtHS-r ^ ^ X ^ ^ y ioaaii tcfs ffl ^ 

i>T. 2 4 4SgcD^x^'^-r>ti. i#/X;l/i:3 0 
#7X;VtT*fa^^tlT43»3. ?-0±B!f®^X^?^^> 

ti:3 7§yx;Vh 1 onyxjitxim-^iixi^^o c 

(Dt^. 3 OS/XVl/^M #yX;l/O^T^^^yX;V^ 
3 7#yXVl/^ 1 0#yX;V^:6\ 

pig^x^ia^yx^vh^^o ©L. 1^1 0 (a) t 
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TteD> 1 o#/X;UitWS$nTi^^o El i o 

(DMicit-^7mfS.yxMtt^xEminx\.'^t\ ^ 
(o±mm/xji^^ymm/XM^-m^minT^^ 

So 

[0 0 6 4] lai 0 (A) tc^SnTl/^Sj;5(c. mi 

nmm-n^it. \myxji(o-^Tm&yX)itLx. sm 
(omji^y X)iyi^mw'$nr\^^^c Eii o (b) 

[0 0 6 5] imm(ox 9 tc k (= 6 ) mi^miMMm 

0«cD|BI-CDiS5«J«rs (=2) UlilSDigf / 

Xji^rm^icii^-icfj:;^, yX)i^rmv;iclu]-i,crj: 

mi*fiS»J:-5tc. 2fflcok (=6) lHl5^oiiJ^4iM 

0 McoE^j^Ho > K * s mmc ^yxji 
icnt^^rmfiiyxjitLrm^o/xjvt'^i^m^n 
So ccottut. ^m^j^yxji^-^Tic^-DTVyhii 
mwii^n^ox. ±,^Lrzyxj\^(DmmmmcEm 

[0 0 6 6] ^1 Hi. m2 4l.^Lm4l|ffl^JcD^«^^ 

(-sxk) [i]5i^OSteg3MD*0"9-^. /^X2;^^^/^ 

1 3$Tc0tfe^O6[H]c0iiJ^Si^0lOi2?iJ^ 
fi. Sl/>(cS%oTl.^S;S-Z?feSl*W^«aLTl^ 

So 

[0 0 6 73 0 1 2ti, m 2 ^ji\^^L^ 4 ^mm(^tn^ 
010 (A) iCTT^Lrmi'MmmtmmK. isy 



^i/XT-An^ho— 7 (132) rtOil/i^L4l^;'«t:U 
T|H|-OrXhii»^EPWJL< ^©En^SS^JtKL 

[0 0 6 9] mi 3 ^5 jlS£t?IJ(D^$-'^^;><-^f?r 

10 D«©g25iJA'!S*^flfit4l§ 1 ^i/^LI|4*5I^Ji:|H)i;-r- 
$)So Sfis l'y-i'i';V«r«!fig-rs 1 2 (=sxk) in 

^i-OiateSiJ^f^fiOa-^. /^X2/)^P>/^X7 STOiIti^ 

weiEioiiMSjMDaogB^iji:, y^x8^^p./^xi 3S 

•V(D^^^(D 6 |ilcDiiJ^*32 0 MOBE^iJi: fi> Sv^cg^ 
[0 0 7 0] IgS^SSt^iiTiV mi &t^L^4*«i:S 

-yj. m\^jn.'Lm4mmm-vi,i i s-s 2 f-^ fco$e 

30 /Vyy'-^y-^'tjm^Lrct^ic. fVyT^y-^'coft^lfi 

icAy^^ y-:f(D^«Emmmm^'mmicM'p-r^ 

[0 0 7 2] j5:*5\ Il5ll)ifinj©<i;3f;:, iM«3ll!3l 

;»;^Ii:«^J^^lit^0J:t%*^4J.:^±^c^^•r§Ct:AW$t 

mb-mmmt. m.-m.tm'mt(j^Yutify^ (= 

6 2/8) -e^So -7?, mi*V>LJfi4llSS»jT(i, 

Si^l2 (=3 2/15) T-$>«o 
[0 0 7 3] S 1 4«, ||5IISS0IJ©^-4l^"tl»i:*3ttS 

1 syx;KD'^7iifieyx;i/fc±TB!iS7X^ffefisyx 

60 v>LI|4Sl«i«iJJ;Dt^<<0'^7/X;l/*ffifflLTfe 
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^^ft-r § C t t 1 1/^ 3 tiff S LV\ 

[0 0 7 4] El 1 5ii. memmm(0}k^^^'y>^—$'^ 
^nuTTstmrnm^^^. 01 5 (a) {c^i-<j;5(c. c 

TiSt, 1 •9-'i'^;i/^Wfi!t-r2)8 (= s X k) m^oaij 10 

^SEj^OaOo-^, -'^X2A^e)^^X5S-f©S([i|itD4lll 

m\mm 0 itose^i t , / ^x e e,-- ^x 9 1 -nn'm- 

c0 4lH]«iiJ^gj2^D«<OB25iJi:(i. Si^tcM^-sTi^ 

[0 0 7 5] m6SI»(0!B»7^S(i, MfC. 01 5 

(B) (C/Tx-rjt-7-tr-y h F O^ib^^^'-Xctf^^^L 

FOfiti. {0, 1, 2. 31 i: l-fotl/jpLZ-dttc, 
cnttiiat::, {3. 2. 1. 0} l-foSE'>LTV> 

D lOK?iJ A^^^ S T'^ < . :t 7 -b -y h F OK?iJ t 
Sli&oTl^So cnJc^ttTs ±KBLfc^l ^V^LS^'S 
*«0IJT'«. :t7-tr'y h FcDfiii-^OSa^lJ {2. 5. 
3, 1 , 4, 01 *'!iji"9jg^nTl/^So 
[0 0 7 6] Ccoj;^:5:;^-7-tr-y h FcOB2?iJ^IS/TJ-rS 

BfiJx.a\ ^7-t'y h FcoUA^tiijD-rSfctfCfiil^gjM 30 

Ell 5 (B) <D^-^X2;b^P)>'^X5STii(.iijAl£l*t}M0«!^ 
W^lA^tSiD-rSA^ /^X6A^&/U9$TttSWtCiiJ 

[0 0 7 7] 01 7«. ®7^MiJO^*''^^^-^'% 

mm^m^h^o $fc> 01 8«, mimmmn^^^ 

X(C*5l.>T§7X^;^^>±(D,lBIS^ftii!^-rS/X;l'# 40 

^^/j^-risjHj^EiTfeSo 017 (A) icffs-r^vK. c 

l^-^^Jl^m&-t^8 (=sxk) [Hl^j-CDliJ^^iMO 
MQd-^. /U2A>&/^X5 tT-OW^c04|ilOSiJ^g 

i:T;i-7-tr-y h V (Dmmm^Ji-oX\^^^t\^o^2<0^^ 
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[0 0 7 8] ;&*5, H 1 5 (B) tgl 1 7 (B) 
l'9-'('^;V©tu^i;ffe^(cfctJS*7-b-y h¥(D/^ii- 

l^c *7-b-y b FOSS^iWiMfeLTl^S^^t 

Of6igEO«)S% J; t) :^fr < T t SBI^14A^$,So 
[0 0 7 9] alJ^gJM'3<O^«p.gc0/^>'r^'^ 

Si^ 0 i^Mtc d; o T V X 7 -< v^tispewa^/s^ 

l.>*^e.T*Si:#^?)nS. t^oT, U56*J6^JJ?>?B7 

^fl6t^Jco<J;9^:t7-b-y h Fcoga^JOyMti. ^\rL^y 

[0 0 8 0] D. um\--i3.is. cn^m^thtKnnm 
[0081] D 1 . mem 1 : iM^-^mmxii.. x+ 

X+ -v i^i^ D jI t3S s 2 J-X±®ffi*«l»0«^ti:ig 
So ccDi:t{cfi> s xklfll^^OiiJ^Sj^!3«ig:, 

^naiss-r s k ig^^coiijjtiEjM «*^tj s l 

TzttK. s SlcO|iiiJ>i£^t3M *3 M© 5 ^ (0'>^c < i: t 1 ,W 

[0 0 8 2] f/i. =i-7-t-y hF®iB?iJ(cMtT«, s 

,tl<OiaiJdrit£}MDaw'>;&< i:t 1 m\z.mt^i^y^"j V 

3lSt)«*^^fSi:i:*W$L<, l??}g-rsffii:*7-b 
>y h F comwrncti^iio tcf S c tjb^l^fcSf t L 

[0 0 8 3] D2. SJetSflj2 :±ia§*«T"fi< ^'K 

mm^mmmnf^ i: -r s ^- ^ -y t"?? i^^^p 

[0 0 8 4]iimfi> yX;HHi±05ffl-&^±(cJ;S>'^>"f' 
^-v^'a. F^^s::t-/^-9'y:/73:^o;'3?bssi*.^o^ffi 
(fijfcfeSo ^^-^T> Iftc. PFS^*w<;-v'y/;^i*:{c*3 
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[0 0 8 5] D3. : d c^D^gB^ti K v AX+t 

[0 0 8 6] D 4 . mim4 : ±ld^MlJt<::fel>T. io 
- H »i7 X 7 cfc o T^^^ nr I ^/c:m<D-gP% V 7 h 

hP-'754 (|i|2) £0«SfIgCD-g|5%.t^X^nytra- 
^? 1 0 O^b^^^fTt-^cfc^tC-t^C^tT^^o 
[0 0 8 7] C(DJ:-9^1i^^^iEt-^Iiytra-^y 

V tf a - mm. D pJt^^HBit^if* fsii^ ti/cffjiiT 

Mft^^ti^o tNX hnyi^a-^ I 0 Oti:. ^(TDHBil^ 20 
i*:^^ e 3 > a ^ p y ^ jU ^i^^ffi o T gPiSliS 

L T 7^ P y ^ /.fttl&gg:^^ ^ .t^ X h n y a ^ 1 

0 0 n > tfa ^? y'p A^fJ^*&t* ^ J; 9 {c LT 
ci;v>c 3ytra-^?>^py"7iAO«Sf|g?r3t^3Ei'r^B#{c 

ti. rtSPIBMSgtclSffl^n/cny^fa-^yp^^^^i. 
/)^^t^X^nytra-^ 1 0 OOv-r^pyp-tr^y^tCcJ: 

^^:^ni^vA^4->Xh3Vtfa"-^? 1 0 0;b^jHg*t7 

[0 0 8 8] CCOH/ffli^ficfcl^T. .t^XhnVtfa-^? 

looiiti. ^N-K»^x7gg^^^l^-i/3y>'Xr 

OTTKlf^'r^M-K'>x7^i(^^l^ttLTl>^o n> 
ifa-^ypi^^^Z.ti, C£0cfc•5^t^x hnyifa-^ 

1 ootc, m<omo^mm:%m^^^o ±3i 
otsfjgco-gw, 7yu^-~e/3y7^p^*^A-r^<. 

:t^U->^3 yi^X'rAtcJ;oT^?g$tlTV^T*>^ 
[0 0 8 9];S:^\ CCO^MifC^l^T. Fnyifa-^? 40 

^^lxDRimia§i^«<*j 7ix4^'>:7>-rV x^ 

ifjio R A R 0 o n y \L:jL-^n<^numi^m 

>'N-KrVx^^convt!a-^?{cH^^nTV^§ 

[0 1] *^0^O-|IMiJi:LTi7^;^-5'-^y^v^x^y 
[EI 2] y'U>:^2 0iD'«^W^«^/T^'r7P>y^7 
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[III3] EPJSij^^y F3 6C»"FWc*3tti.yX;VE?iJ^/7^ 

[H6] ggi^ffi^jco^4>'^^><-^;&^'ri«Bfl0o 

[S7] lg^:^WJ£0§^^X{Ct5l^T§^X^^>l'y± 

[08] i:t«^»JO^S/^^^-^«r^-rif4^0o 
[mo] J:tft?(?)cOS/^X(c4ol/>TS'7X5?'7-r>±cD7€ 

[0 1 0] s 1 ^mmtttmKo^ti'enicts^-ir^ i s 

[Hi 1] S2^l/^Lm4SMlJ^?:)^S/^"7^-^^/T^ 
[g|l 2] lg2;&v^Lm4^]ffif?iJc0^n-?^^nti:*5tt^ 1 

[01 3] m5nmm<oM^/^^^-^^^.tmmmo 

[014] Ig5*«€)^tl^'ntc4bnti) IS/XVI/CO 
-^7tMyX;^i:±TK®^x^s^iS/X;^^^ttf$b 

[01 5] ^6Sssfl?lJ^D^s^^^y-^^.T^"rI^^0fl0o 

[01 6] ?86*j5{il51JCD^/U{C*5l^T^"7X^^^V 

[01 7] S7*]S^if^Jco^4/^^^-^^^^■r|}^w0o 

[01 8] |g7at-]!i^JO§^^X{c4ba^T§^X^'7'YV 

2 2--fflMX^^y^ 
2 4"«a^DP-^ 
2 6-7'5'T-VlS 

2 8---:^-vU ^yv^' 

3 0-"*-V';*;/v''^:-3? 
3 l-"*KiSt)^-^ 

3 2-"^'JK;Vh 

3 4---;^V 

3 6-'EnBii^*y F 

5 0-Sfg/^y7r;^-tU 

5 2-"^p<-i>V^y77 

5 4"->XrA3VFP-'^ (^iJMP) 

6 l-±ifeaiB«]F^^^^ 
6 2-Mij^g|gf]F^'Y>'N 
6 3--^'y FlgidF'^'Y/^ 

1 0 0"vt>x Fnvtfa-^ 
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^50 



-100 
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54^ 



63 



61 
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-36 



[H6] 



/X^ue-v^: k=6(dot] 





1 


2 


3 


4 


S 


6 


7 j 8 


9 


10 


11 


12 


13 




0 


20 


21 


22 


28 


27 


32 1 32 


27 


28 


16 


15 


20 


IL 


0 


20 


41 


63 


91 


118 


150 1 182 


209 


237 


253 


268 


288 


F=(ZL)9«k 


0 


2 


5 


3 


1 


4 


0 1 2 


5 


3 


1 


4 


0 




0 


1 


0 


1 


0 


1 


1 1 0 


1 


0 


1 


0 


0 
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(A) ii«a)ett^^u=i} 




N X k^X* 



(B) «/<5>-5' 
yX^uev^: k = 3 





I 


2 


3 


4 


i2iy«L[dot] 


0 


4 


4 


4 




0 


4 


8 


12 


F=(IU%k 


0 


1 


2 


0 



[05] 



-®- 





L 




2 


It , 




< 1 


2 






;l 


2 




2 




2 












2 



0. 



/<X3 

.<>:::::::|^-5L-: 

0 





ttfflyX/l/fl«; N=4 





! 


2 


3 


4 


5 


Q 


7 




0 




Q 


1 


0 


1 


0 




0 


2 


2 


2 


2 


2 


2 




0 


2 


4 


6 


8 


10 


12 




0 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The print head which has one or more nozzle trains containing two or more 
nozzles for being the airline printer which prints on print media, performing horizontal 
scanning, and forming the dot of the same color, The horizontal-scanning mechanical 
component which performs horizontal scanning by moving at least one side of said print 
media and print head, The vertical-scanning mechanical component which performs 
vertical scanning by moving at least one side of said print media and print head, The head 
mechanical component in which drive some [ at least ] nozzles of said two or more nozzles 
in the midst of said horizontal scanning, and a dot is made to form, Two or more nozzles for 
having the control section which controls printing actuation and forming the dot of said 
same color It has fixed nozzle pitch k"D (dot pitch corresponding to [ corresponding to two 
or more integers in k ] the print resolution of the direction of vertical scanning in D) along 
the direction of vertical scanning. Said control section While using it combining the value 
from which each horizontal-scanning Rhine is scanned every s times (s is two or more 
integers) using a different nozzle, respectively, and plurality differs as a vertical-scanning 
feed per revolution in the case of vertical scanning of a sxk time The airline printer 
characterized by having the array with which the array of the vertical-scanning feed per 
revolution in at least one of s sets of vertical-scanning feeds per revolution differs from 
other groups when it classifies into s sets containing the vertical-scanning feed per 
revolution of k batch which continues the vertical-scanning feed per revolution of a sxk 
batch, respectively. 

[Claim 2] the airline printer from which all the pixel locations on said horizontal- scanning 
Rhine are set as the record object of a dot by said s horizontal scanning while it is an 
airHne printer according to claim 1, and s horizontal scanning performed on 
horizontal- scanning Rhine is alike, respectively, setting and setting s pixels of intermittent 
pixel locations with a rate of 1 pixel as the record object of a dot. 

[Claim 3] The airline printer with which it is an airline printer according to claim 1, and 
the ratio of the maximum of the vertical- scanning feed per revolution of said sxk batch and 
the minimum value is set or more to about four. 

[Claim 4] The airUne printer which is an airline printer according to claim 1 to 3, and has 
the array with which the array of the offset F about at least 1 set of s sets of said 
vertical- scanning feeds per revolution differs from other groups when the remainder which 
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did the division of the accumulation value of a vertical-scanning feed per revolution for 
said integer k is defined as Offset F, 

[Claim 5] An airline printer with the array of the offset F about the vertical-scanning feed 
per revolution of each class are an airline printer according to claim 4, and contrary to the 
array of the offset F about an adjoining group, 

[Claim 6] It is the airline printer with which it is an airline printer according to claim 4 or 
5, and said print head forms a dot using pigment ink. 

[Claim 7] The airline printer equipped with the print head which has one or more nozzle 
trains containing two or more nozzles for forming the dot of the same color is used. While 
being the printing approach which prints on print media and performing horizontal 
scanning by moving at least one side of the (a) aforementioned print media and the print 
head, performing horizontal scanning The process which drives some [ at least ] nozzles of 
said two or more nozzles in the midst of said horizontal scanning, and forms a dot, (b) two 
or more nozzles for having the process which performs vertical scanning by moving at least 
one side of said print media and print head, and forming the dot of said same color the 
direction of vertical scanning " meeting fixed nozzle pitch k"D (k " two or more integers 
■-) D has the dot pitch corresponding to the print resolution of the direction of vertical 
scanning, and each horizontal" scanning Rhine is scanned every s times (s is two or more 
integers) using a different nozzle, respectively. As a vertical-scanning feed per revolution 
in the case of vertical scanning of a sxk time While the value from which plurality differs 
uses it, combining, when it classifies into s sets containing the vertical- scanning feed per 
revolution of k batch which continues vertical-scanning delivery of a sxk batch, 
respectively The printing approach characterized by having the array with which the array 
of the vertical-scanning feed per revolution in at least one of s sets of vertical-scanning 
feeds per revolution differs from other groups, 

[Claim 8] It is the record medium which recorded the computer program for performing 
printing on the computer which has the airline printer equipped with the print head which 
has one or more nozzle trains containing two or more nozzles for forming the dot of the 
same color and in which computer reading is possible. Two or more nozzles for forming the 
dot of said same color It has fixed nozzle pitch k-D (dot pitch corresponding to 
[ corresponding to two or more integers in k ] the print resolution of the direction of vertical 
scanning in D) along the direction of vertical scanning. Said computer program A different 
nozzle is used. Each horizontal-scanning Rhine every s times (s is two or more integers), 
respectively The function to scan, When it classifies into s sets containing the 
vertical-scanning feed per revolution of k batch which follows the function used combining 
the value from which plurality differs as a vertical- scanning feed per revolution in the case 
of vertical scanning of a sxk time in vertical-scanning delivery of a sxk batch, respectively 
The record medium which makes said computer realize the function to use a 
vertical-scanning feed per revolution which has the array with which the array of the 
vertical-scanning feed per revolution in at least one of s sets of vertical- scanning feeds per 
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revolution differs from other groups, and to perform printing and in which computer 
reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printing technique of performing 

printing using the print head which has two or more nozzles. 

[0002] 

[Description of the Prior Art] In recent years, the ink jet printer which carries out the 
regurgitation of the ink from a head has spread widely as an output unit of a computer. 
The print head which has two or more nozzles for every ink is used for the ink jet printer. 
[0003] In case it prints by the printer, a vertical- scanning feed per revolution and the 
specific printing method specified with the number of nozzles to be used are set up. Under 
the present circumstances, in order to record the pixel location on print media without an 
omission or unnecessary duplication, a certain amount of constraint exists in a 
vertical-scanning feed per revolution or the number of use nozzles. 

[0004] By the way, in order to raise a print speed, there is a request in the nozzle mounted 
of wanting to perform printing as much as possible using many nozzles. In order to cope 
with such a request, with the technique indicated by JP,10"278247,A indicated by these 
people, it is used combining the value from which plurality differs as a vertical-scanning 
feed per revolution. Moreover, the "overlap method" which completes the record on each 
horizontal-scanning Rhine by two horizontal scanning or more is indicated by this official 
report. For example, in the overlap method which completes the record on each 
horizontal-scanning Rhine by two horizontal scanning, each horizontal- scanning Rhine is 
scanned with two different nozzles, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the conventional overlap method, 
there was a problem that the combination of the nozzles which take charge of the record of 
horizontal-scanning Rhine of one will be limited. For example, on horizontal-scanning 
Rhine where a No. 1 nozzle performs record, on horizontal-scanning Rhine where a No. 25 
nozzle surely performs record, and a No. 2 nozzle performs record, the combination of 
nozzles was limited to one so that it might say that a No. 26 nozzle surely performs record. 
[0006] When the combination of the nozzles which take charge of record of the same 
horizontal-scanning Rhine is limited to one, the image degradation field of the shape of a 
muscle called "banding" between horizontal-scanning Rhine depending on the combination 
of nozzles may appear. For example, the No. 1 nozzle and No. 25 nozzle which record the 
same horizontal-scanning Rhine originate in the manufacture error of a nozzle, and may 
record a dot on the location which shifted in the same direction fi-om the ideal location 
(designed location) along the direction of vertical scanning. In such a case, the clearance 
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(namely, banding) occurred between horizontal- scanning Rhine contiguous to the 

horizontal-scanning Rhine, and there was a problem of degrading image quality. 

[0007] This invention is made in order to solve the above-mentioned technical problem in 

the conventional technique, and it aims at offering the technique which eases image 

quality degradation in an overlap method. 

[0008] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
solve a part of above-mentioned technical problem [ at least ], in this invention, it prints on 
print media using the airline printer equipped with the print head which has one or more 
nozzle trains containing two or more nozzles for forming the dot of the same color, 
performing horizontal scanning. Two or more nozzles for forming the dot of the same color 
have fixed nozzle pitch k-D (dot pitch corresponding to [ corresponding to two or more 
integers in k ] the print resolution of the direction of vertical scanning in D) along the 
direction of vertical scanning. Each horizontal-scanning Rhine is scanned every s times (s 
is two or more integers) using a different nozzle, respectively. It is used by the value from 
which plurality differs as a vertical- scanning feed per revolution in the case of vertical 
scanning of a sxk time, combining. Moreover, when it classifies into s sets containing the 
vertical-scanning feed per revolution of k batch which continues vertical" scanning delivery 
of a sxk batch, respectively, it has the array with which the array of the vertical-scanning 
feed per revolution in at least one of s sets of vertical-scanning feeds per revolution differs 
from other groups. 

[0009] According to this invention, since the array of s sets of vertical-scanning feeds per 
revolution is not the same, the combination of the nozzles which take charge of record of 
the same horizontal-scanning Rhine is not limited to one, but various combination is used. 
Consequently, it is effective in the ability to reduce generating of banding and ease image 
quality degradation, 

[00 10] in addition, while s horizontal scanning performed on horizontal-scanning Rhine is 
alike, respectively, setting and setting s pixels of intermittent pixel locations with a rate of 
1 pixel as the record object of a dot, it is desirable that all the pixel locations on said 
horizontal-scanning Rhine are set as the record object of a dot by s horizontal scanning. 
[0011] In such a case, it is in the inclination for especially banding resulting from the 
combination of the nozzles which take charge of record of the same horizontal-scanning 
Rhine being limited to one to tend to be conspicuous. Therefore, in such a case, especially 
above-mentioned effectiveness is remarkable. 

[0012] In addition, as for the ratio of the maximum of the vertical-scanning feed per 
revolution of a sxk batch, and the minimum value, being set or more to about four is 
desirable. 

[0013] Since the generating period of banding will change a lot depending on a 
vertical-scanning feed per revolution also when banding occurs by a certain cause if it 
carries out like this, banding stops being able to be conspicuous easily. Consequently, it is 
effective in the ability to ease degradation of image quality more. 
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[0014] In addition, when the remainder which did the division of the accumulation value of 
a vertical-scanning feed per revolution for said integer k is defined as Offset F, you may 
make it the array of the offset F about at least 1 set of s sets of vertical-scanning feeds per 
revolution have a different array from other groups, 

[0015] The array of Offset F has the close relation to the cumulative error of 
vertical-scanning delivery. It is possible to be in the inclination for the cumulative error of 
vertical-scanning delivery to be reduced, when the arrays of Offset F differ, consequently to 
reduce banding. 

[0016] In addition, it is desirable that the array of the offset F about the vertical-scanning 
feed per revolution of each class makes it contrary to the array of the offset F about an 
adjoining group. 

[0017] If it carries out like this, it is possible to reduce the cumulative error of 
vertical-scanning delivery further, therefore banding may be able to be reduced further. 
[0018] In addition, the effectiveness of the configuration about the array of the offset F 
mentioned above is remarkable when the print head forms a dot especially using pigment 
ink. 

[0019] In addition, various gestalten, such as a data signal embodied in the subcarrier as a 
concrete gestalt of this invention including the computer program for realizing the function 
of an airline printer and the printing approaches, these equipments, or an approach, the 
record medium which recorded the computer program, and in which computer reading is 
possible, and its computer program, can be taken. 
[0020] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained 
in order of the following based on an example. 

A. equipment whole configuration^ -■ a B. usual recording method is fundamental ■■ 
example [ of the recording method in a condition-C. example ] D. modification* [0021] A. 
The whole equipment configuration " drawing 1 is the outline perspective view showing the 
main configurations of the color ink jet printer 20 as one example of this invention. This 
printer 20 is equipped with the form stacker 22, the paper feed roller 24 driven with the 
step motor which is not illustrated, the platen plate 26, carriage 28, the step motor 30, the 
towage belt 32 driven with a step motor 30, and the guide rail 34 for carriage 28. The print 
head 36 equipped with many nozzles is carried in carriage 28. 

[0022] A print sheet P is rolled round with the paper feed roller 24 from the form stacker 
22, and the front-face top of the platen plate 26 is sent in the direction of vertical scanning. 
Carriage 28 is led to the towage belt 32 driven with a step motor 30, and moves to a main 
scanning direction along with a guide rail 34. The main scanning direction is perpendicular 
to the direction of vertical scanning. 

[0023] Drawing 2 is the block diagram showing the electric configuration of a printer 20. 
The printer 20 is equipped with the receiving buffer memory 50 which receives the signal 
supplied firom the host computer 100, the image buffer 52 which stores print data, and the 
system controller 54 which controls actuation of the printer 20 whole. The 
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horizontal- scanning drive driver 61 which drives the carriage motor 30, the 
vertical-scanning drive driver 62 which drives the paper feed motor 31, and the head drive 
driver 63 which drives the print head 36 are connected to the system controller 54. 
[0024] The printer driver (not shown) of a host computer 100 determines various kinds of 
parameter value which specifies printing actuation based on the recording method (it 
mentions later) which the user specified. This printer driver generates the print data for 
printing by that recording method further based on such parameter value, and transmits 
them to a printer 20. The transmitted print data are once stored in the receiving buffer 
memory 50. Within a printer 20, a system controller 54 reads required information in the 
receiving buffer memory 50 out of print data, and sends a control signal to each drivers 61, 

62, and 63 based on this. 

[0025] The image data of two or more color components obtained by disassembling the 
print data received by the receiving buffer memory 50 for every color component is stored 
in the image buffer 52. The head drive driver 63 drives the nozzle array of each color in 
which the image data of each color component was prepared by the print head 36 according 
to read"Out and this from the image buffer 52 according to the control signal from a system 
controller 54. In addition, the head drive driver 63 can generate two or more kinds of 
different drive signal wave forms. About the internal configuration of the head drive driver 

63, and actuation, it mentions later further. 

[0026] Drawing 3 is the explanatory view showing the nozzle configuration in the inferior 
surface of tongue of the print head 36. black ink nozzle group KD for carrying out the 
regurgitation of the black ink to the inferior surface of tongue of the print head 36 dark 
cyanogen ink nozzle group CD for carrying out the regurgitation of the dark cyanogen ink 
light cyanogen ink nozzle group CL for carrying out the regurgitation of the light cyanogen 
ink Dark Magenta ink nozzle group MD for carrying out the regurgitation of the dark 
Magenta ink Light Magenta ink nozzle group ML for carrying out the regurgitation of the 
light Magenta ink Yellow ink nozzle group YD for carrying out the regurgitation of the 
yellow ink It is formed. 

[0027] In addition, the capital letter of the first alphabet in the sign which shows each 
nozzle group means the ink color, and it means, respectively that "L" of a suffix is ink with 
comparatively low concentration about "D" of a suffix being ink with comparatively high 
concentration. 

[0028] Two or more nozzles of each nozzle group have aligned in the fixed nozzle pitch k 
along the direction SS of vertical scanning, respectively. The nozzle pitch k is set as the 
value of the integral multiple of the print resolution (it is called a "dot pitch") in the 
direction of vertical scanning. Moreover, the piezo-electric element (not shown) as a driver 
element for driving each nozzle for each nozzle and making it breathe out an ink droplet is 
prepared. At the time of printing, an ink droplet is breathed out from each nozzle, the print 
head 36 moving to a main scanning direction MS with carriage 28 ( drawing 1 ). 
[0029] B. The fundamental conditions of the usual recording method ' below, explain the 
fundamental conditions of the usual recording method first before explaining the detail of 
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the recording method used for the example of this invention. In addition, in this 
specification, a "recording method" and a "printing method" are synonyms. 
[0030] Drawing 4 is an explanatory view to show the fundamental conditions of the usual 
dot recording method. Drawing 4 (A) shows an example of vertical-scanning delivery at the 
time of using four nozzles, and drawing 4 (B) shows the parameter of the dot recording 
method. In drawing 4 (A), the round head of a continuous line including a figure shows the 
location of the direction of vertical scanning of four nozzles in each pass. Here, "pass" 
means horizontal scanning of one batch. The figures 0-3 in a round head mean the nozzle 
number. The location of four nozzles is sent in the direction of vertical scanning, whenever 
one horizontal scanning is completed. However, delivery of the direction of vertical 
scanning is realized by moving a form by the paper feed motor 31 ( drawing 2 ) in fact. 
[0031] As shown in the left end of drawing 4 (A), in this example, vertical-scanning 
feed-per-revolution L is the constant value of 4 dots. Therefore, whenever vertical-scanning 
delivery is performed, the location of four nozzles shifts 4 dots at a time in the direction of 
vertical scanning. Each nozzle makes all the dot locations on each raster line (it is also 
called a "pixel location") applicable to record during one horizontal scanning. In addition, 
on these specifications, the count of a total of horizontal scanning performed on each raster 
line (it is also called "horizontal-scanning Rhine") is called "a several s scanning repeat." 
[0032] The number of the nozzle which records the dot on each raster line is shown in the 
right end of drawing 4 (A). In addition, since at least one side of the raster line of the upper 
and lower sides is unrecordable from the round mark which shows the direction location of 
vertical scanning of a nozzle with the raster line drawn with the broken line extended 
rightward (main scanning direction), record of a dot is forbidden in fact. Both the raster 
lines drawn on the other hand as the continuous line extended to a main scanning 
direction are the range where the raster line before and behind that may be recorded by 
the dot. Thus, below, the range which can actually record is called the effective record 
range (or the "effective printing range", a "printing execution area", a "record execution 
area"). 

[0033] The various parameters about this dot recording method are shown in drawing 4 (B). 
Nozzle pitch k [a dot], a several s scanning repeat and the effective nozzle number Neff [an 
individual], and vertical- scanning feed-per-revolution L [a dot] are contained in the 
parameter of a dot recording method. [ the use nozzle number N [an individual], ] 
[0034] In the example of drawing 4 , the nozzle pitch k is 3 dots. The use nozzle number N 
is four pieces. In addition, the use nozzle number N is the number of the nozzle actually 
used in two or more nozzles mounted. The several s scanning repeat means that s 
horizontal scanning is performed on each raster line. For example, when a several s 
scanning repeat is 2, two horizontal scanning is performed on each raster line. At this time, 
a dot is usually intermittently formed every other dot in one horizontal scanning. In the 
case of drawing 4 , a several s scanning repeat is 1. Effective nozzle number Neff It is the 
value which broke the use nozzle number N by the several s scanning repeat. This effective 
nozzle number Neff It is possible that the number of the net of the raster line which dot 
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record completes by one horizontal scanning is shown. 

[0035] The offset F of a nozzle is indicated to be vertical" scanning feed-per-revolution L in 
each pass, and its cumulative value sigmaL to the table of drawing 4 (B). Here, Offset F is 
a value which shows how many dots the location of the nozzle in each subsequent pass has 
separated from the criteria location in the direction of vertical scanning, when offset 
assumes the periodic location ( drawing 4 location in every 4 dots) of the nozzle in the first 
pass 1 to be the criteria location which is 0. For example, as shown in drawing 4 (A), after 
pass 1, only vertical- scanning feed-per-revolution L (4 dots) moves the location of a nozzle 
in the direction of vertical scanning. On the other hand, the nozzle pitch k is 3 dots. 
Therefore, the offset F of the nozzle in pass 2 is 1 (refer to drawing 4 (A)). Similarly, sigma 
L= 8 dots of locations of the nozzle in pass 3 are moved from the initial valve position, and 
the offset F is 2. sigma L= 12 dots of locations of the nozzle in pass 4 are moved from the 
initial valve position, and the offset F is 0. Since the offset F of a nozzle returns to 0 with 
the pass 4 after 3 times of vertical-scanning delivery, all the dots on the raster line of the 
effective record range are recordable by repeating this cycle by making three vertical 
scanning into 1 cycle. 

[0036] Offset F is zero, when the location of a nozzle is located in the location which 
separated only the integral multiple of the nozzle pitch k from the initial valve position so 
that the example of drawing 4 may also show. Moreover, Offset F is given by %k just 
because it broke cumulative value sigma [ of vertical-scanning feed-per-revolution L ] L by 
the nozzle pitch k (sigmaL). It is the operator which shows that remainder of a division is 
taken"%" here. In addition, if the initial valve position of a nozzle is considered to be a 
periodic location. Offset F can also be considered that the amount of phase shifts from the 
initial valve position of a nozzle is shown. 

[0037] When a several s scanning repeat is I, in order to make it there be neither an 
omission nor duplication in the raster line which serves as a candidate for record in the 
effective record range, it is required to fulfill the following conditions. 
[0038] The count of vertical-scanning delivery of condition cl:l cycle is equal to the nozzle 
pitch k. 

[0039] The offset F of the nozzle after vertical-scanning delivery of each time in condition 
c2:i cycle serves as a value from which 0 ■ (k-1) the range differ, respectively. 
[0040] Conditions c3- The average feed per revolution (sigmaL/k) of vertical scanning is 
equal to the number N of use nozzles. If it puts in another way, cumulative value sigma[ of 
vertical-scanning feed -per-re volution L per 1 cycle ] L is equal to the value (Nxk) which 
carried out the multiplication of the number N of use nozzles, and the nozzle pitch k. 
[0041] He can understand the above-mentioned monograph affair by thinking as follows. 
Since the raster line of a book exists between the adjoining nozzles (k-l), in order to record 
on the raster line of these (k-l) books in 1 cycle and to return to the criteria location (Offset 
F is the location of zero) of a nozzle, the count of vertical-scanning delivery of 1 cycle 
becomes k times. An omission arises on the raster line which will be recorded if 
vertical-scanning delivery of 1 cycle is less than k times, and on the other hand, if there is 
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more vertical- scanning delivery which is 1 cycle than k times, duplication will arise on the 
raster line recorded. Therefore, the 1st above-mentioned condition cl is satisfied. 
[0042] When vertical- scanning delivery of 1 cycle is k times, an omission and duplication 
are lost on the raster line recorded only at the time of the value from which the value of the 
offset F after vertical-scanning delivery of each time differs mutually [ 0 - (k-l) the range ]. 
Therefore, the 2nd above-mentioned condition c2 is satisfied. 

[0043] If the above-mentioned 1st and the 2nd above-mentioned condition are satisfied, 
each nozzle of N individual will record k raster lines between 1 cycles, respectively. 
Therefore, record of the raster line of a Nxk book is performed in 1 cycle. On the other hand, 

if the 3rd above-mentioned condition c3 is satisfied, as shown in drawing 4 (A), the location 
of the nozzle after 1 cycle (after [ k times of] vertical-scanning delivery) will come to Nxk 
raster line detached building ****** from an early nozzle location. Therefore, in the range 
of the raster Une of these Nxk books, an omission and duplication can be lost on the raster 
line recorded by satisfying the above 1st thru/or the 3rd condition cl-c3. 
[0044] Drawing 5 is an explanatory view to show the fundamental conditions of a dot 
recording method in case a several s scanning repeat is two or more. When a several s 
scanning repeat is two or more, s horizontal scanning is performed on the same raster line. 
Below, a several s scanning repeat calls an "overlap method" two or more dot recording 
methods. 

[0045] The dot recording method shown in drawing 5 changes a several s scanning repeat 
and vertical-scanning feed-per-revolution L in the parameter of the dot recording method 
shown in drawing 4 (B). As drawing 5 (A) also shows, vertical-scanning feed-per-revolution 
L in the dot recording method of drawing 5 is the constant value of 2 dots. However, in 
drawing 5 (A), the rhombus shows the location of the nozzle of the eventh pass. Usually, as 
shown in the right end of drawing 5 (A), the dot location recorded with the eventh pass has 
shifted from the dot location recorded with the oddth pass to the main scanning direction 
by 1 dot. Therefore, two or more dots on the same raster line will be intermittently 
recorded by two different nozzles, respectively. For example, after the raster line of the 
maximum upper limit of effective record within the limits is intermittently recorded every 
other dot with the nozzle of No. 2 in pass 2, it is intermittently recorded every other dot 
with the nozzle of No. 0 in pass 5. In this overlap method, after recording 1 dot of each 
nozzle during one horizontal scanning, a nozzle drives it to intermittent timing so that dot 
(s-l) record may be forbidden. 

[0046] Thus, the overlap method which makes the intermittent pixel location on a raster 
line applicable to record is called an "intermittent overlap method" at the time of each 
horizontal scanning. In addition, it is good also considering all the pixel locations on a 
raster line as a candidate for record at the time of each horizontal scanning instead of 
making an intermittent pixel location applicable to record. That is, when performing s 
horizontal scanning on one raster line, the overprint of a dot may be permitted in the same 
pixel location. Such an overlap method is called a "overprint overlap method" or a "full 
overlap method." 
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[0047] In addition, by the intermittent overlap method, since the location of the main 
scanning direction of two or more nozzles which record the same raster should just be 
shifted mutually, the actual main scanning direction at the time of each horizontal 
scanning shifts, and an amount can consider various things besides what is shown in 
drawing 5 (A). For example, it is also possible to record the dot of the location shown with a 
circle, without performing ****** of a main scanning direction with pass 2, and to record 
the dot of the location which performs ****** of a main scanning direction in pass 5, and is 
shown by the rhombus. 

[0048] The value of the offset F of each pass in 1 cycle is shown in the bottom of the table of 
drawing 5 (B). 1 cycle includes six pass and the offset F in each pass from pass 2 to pass 7 
includes the value of the range of 0"2 by a unit of 2 times. Moreover, change of the offset F 
in three pass from pass 2 to pass 4 is equal to change of the offset F in three pass from pass 
5 to pass 7. As shown in the left end of drawing 5 (A), six pass of 1 cycle is classifiable into 
every 3 times of minor cycles [ 2 sets of ]. At this time, 1 cycle is completed by repeating a 
minor cycle s times, 

[0049] Generally, when several s scanning repeats are two or more integers, the 1st thru/or 
the 3rd condition cl"c3 mentioned above are rewritten like the following condition cl* ■ c3\ 
[0050] The count of vertical-scanning delivery of condition cl'-l cycle is equal to the nozzle 
pitch k and the value (kxs) which multiplied by the several s scanning repeat. 
[0051] The offset F of the nozzle after vertical-scanning delivery of each time in condition 
c2'^l cycle is the value of 0 ■ (k"l) the range, and each value is repeated by a unit of s times. 
[0052] Condition c3'' The average feed per revolution {sigmaL/(kxs)} of vertical scanning is 
equal to the number Neff of effective nozzles (=N/s). If it puts in another way, cumulative 
value sigma[ of vertical-scanning feed-per-revolution L per 1 cycle ] L will be the number 
Neff of effective nozzles. It is equal to the value {Neff x (kxs)} which carried out the 
multiplication of the count (kxs) of vertical-scanning delivery. 

[0053] Above-mentioned condition cT ■ c3' are materialized also when a several s scanning 
repeat is 1. Therefore, condition cT - c3* is conditions generally satisfied about a dot 
recording method irrespective of the value of a several s scanning repeat. That is, if 
above-mentioned three conditions cl' - c3' are satisfied, in the effective record range, 
neither an omission nor unnecessary duplication can be in the dot recorded. However, to 
adopt an intermittent overlap method, the conditions of shifting mutually the record 
location of the nozzle which records the same raster line to a main scanning direction are 
also required. Moreover, when adopting an overprint overlap method, in each pass, all 
pixel locations are made applicable to record that above-mentioned condition cT • c3' 
should just be satisfied. 

[0054] C. The example of the recording method in an example • drawing 6 is the 
explanatory view showing the scan parameter in the 1st example. For 6 dots and the use 
nozzle number N, 48 and a several s scanning repeat are [ this recording method / the 
nozzle pitch k ] 2 and the number Neff of effective nozzles. It is the overlap method of 24. 
[0055] The parameter about each pass from the 1st time to the 13th time is shown in the 
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table of the lower part of drawing 6 . It is (20, 21, 22, 28, 27, 32, 32, 27, 28, 16, 15, 20), and, 
as for vertical-scanning feed-per-revolution [ of 12 (=sxk) batch which constitutes 1 cycle ] 
L [a dot], it turns out that the value from which plurality differs is used. The 
vertical-scanning feed per revolution of 12 batches which constitute 1 cycle is classified 
into two groups which contain the vertical-scanning feed per revolution of six batches, 
respectively as shown by the broken line between pass 7 and pass 8. These 2 sets have the 
array (the order of a list) of a mutually different vertical-scanning feed per revolution. 
[0056] In the table of drawing 6 , Offset F is indicated to be cumulative value sigma[ of 
vertical- scanning feed-per-revolution L in each pass ] L. These parameters show that the 
recording method of the 1st example has satisfied condition el' mentioned above - c3\ 
[0057] The pixel location which serves as a candidate for record in each pass is indicated by 
the line of the bottom of the table of drawing 6 , "0" of this line means that an even-pixel 
location serves as a candidate for record in that pass, and "1" means that an odd-pixel 
location serves as a candidate for record. That is, in the 1st example, the 1-pixel 
intermittent overlap method with which it comes out comparatively and a pixel location 
serves as a candidate for record intermittently is adopted as 2 pixels. 
[0058] In addition, the 1st example is applicable to both bidirectional printing and one-way 
printing. At the time of bidirectional printing, the odd-numbered pass is performed on an 
outward trip, and the even-numbered pass is performed in a return trip. In one-way 
printing, each bus is always performed on an outward trip. Other examples of this 
situation mentioned later are the same. 

[0059] Drawing 7 shows the nozzle number which takes charge of the record on each raster 
line in each pass of the 1st example. The "raster number" shown in the left end of drawing 
7 is a number from the maximum upper limit location where the nozzles of the print head 
36 also including the record improper range ( drawing 5 ) are positioned. Illustration is 
expedient-upper-omitting 234 raster lines of upper limit, and only the 235th to the 275th 
raster line is illustrated. The thick rectangle frame of a continuous line shows the nozzle 
which records an even-pixel location, and the rectangle frame of a broken line shows the 
nozzle which records an odd-pixel location. He can understand that record of the dot on 
each raster line is performed using two nozzles from which the nozzle which records an 
even-pixel location, the nozzle which records an odd-pixel location, and ** differ. For 
example, an odd-pixel location is recorded by pass 4 smell the nozzle of No. 30, and, as for 
the 244th raster line, an even-pixel location is recorded by the No. 1 nozzle in pass 0. 
[0060] Drawing 8 is the explanatory view showing the scan parameter in the example of a 
comparison. The arrays of a vertical-scanning feed per revolution differ, and also the 
recording method of the example of a comparison is the same as the 1st example. Moreover, 
six arrays of a vertical-scanning feed per revolution of the first half from pass 2 to pass 7 
and six arrays of a vertical' scanning feed per revolution of the second half from pass 8 to 
pass 13 are the same among the vertical-scanning feeds per revolution of 12 (=sxk) batch 
which constitutes 1 cycle. In addition, it is the overlap method with which are satisfied of 
condition cT which also mentioned above the recording method of the example of a 
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comparison ■ c3'. 

[0061] Drawing 9 shows the nozzle number which takes charge of the record on each raster 
line in each pass of the example of a comparison. Also in drawing 9 , the 229th to the 275th 
same raster Une as drawing 7 mentioned above is illustrated. In this example of a 
comparison, the combination of the nozzle which takes charge of record of the dot on each 
raster line is always fixed. For example, the nozzle which performs record on the same 
raster line as a No. 1 nozzle is always a No. 25 nozzle, and the nozzle which performs 
record on the same raster line as a No. 2 nozzle is always a No. 26 nozzle. On the other 
hand, in the 1st example shown in drawing 7 , three, a No. 30 nozzle (244th raster line), a 
No. 28 nozzle (260th raster line), a No, 26 nozzle (275th raster line), and **, perform record 
on the same raster line as a No. 1 nozzle. 

[0062] In addition, below, a several s scanning repeat calls a "nozzle pair" the combination 
of two nozzles which perform record of the same raster line in the overlap method of 2. 
Moreover, other nozzles which constitute a nozzle pair with a certain nozzle are called a 
"pair configuration nozzle." For example, in the 1st example shown in drawing 7 , the No. 
30 nozzle and No. 1 nozzle which record a 244th raster line top constitute a pair nozzle. 
Moreover, as a pair configuration nozzle which constitutes a pair nozTzle with a No. 1 nozzle, 
a No. 28 nozzle, a No. 26 nozzle, etc. exist other than a No. 30 nozzle. 
[0063] drawing 10 is the explanatory view comparing and showing the pair configuration 
nozzle of the No. 1 nozzle of the 1st example and the example of a comparison which boils, 
respectively and can be set, and the vertical contiguity raster record nozzle to the pair 
nozzle. Here, an "upper contiguity raster record nozzle" means the nozzle used for record of 
the raster line which adjoins on the specific raster line recorded with a certain pair nozzle, 
and a "bottom contiguity raster record nozzle" means the nozzle used for record of the 
raster line which adjoins under the specific raster line. For example, in the 1st example 
shown in drawing 7 , the 244th raster line is recorded with the No. 1 nozzle and the No. 30 
nozzle, and the upper contiguity raster line is recorded with the No. 37 nozzle and the No. 
10 nozzle. At this time, a No. 30 nozzle turns into a pair configuration nozzle of a No. 1 
nozzle, and a No. 37 nozzle and a No. 10 nozzle turn into that upper contiguity raster 
record nozzle. However, in drawing 10 (A), as an upper contiguity raster record nozzle in 
case a No. 30 nozzle is a pair configuration nozzle, only the No. 37 nozzle is indicated and 
the No. 10 nozzle is omitted. In addition, as for the upper contiguity nozzle or a bottom 
contiguity nozzle, the part is omitted although all pair configuration nozzles are indicated 
in the table of drawing 10 . 

[0064] In the 1st example, eight different nozzles are used as a pair configuration nozzle of 
a No. 1 nozzle as shown in drawing 10 (A). On the other hand, in the example of a 
comparison shown in drawing 10 (B), only the No. 25 nozzle is used as a pair configuration 
nozzle of a No. 1 nozzle. These situations are common for other nozzles other than No. 1. 
[0065] A nozzle pair always becomes the same like the example of a comparison at s (= 2) 
********** case about the same array of the vertical* scanning feed per revolution of k (= 6) 
batch. If a nozzle pair always becomes the same, image quality may deteriorate. That is, 
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when the formation location of the dot by the nozzle pair is shifted to hard flow more nearly 
mutually [ the direction of vertical scanning ] than an ideal location (designed location), 
banding may occur near the raster line and image quality may deteriorate. On the other 
hand, if the array of the vertical-scanning feed per revolution of 2 sets of k (= 6) batches is 
set as a mutually different array like the 1st example, two or more nozzles will be used as a 
pair configuration nozzle to each nozzle. Since dot record is performed by various nozzle 
pairs at this time, banding resulting fi-om the manufacture error of the nozzle mentioned 
above is in the inclination it is hard coming to generate. Therefore, in an overlap method, 
image quality degradation by generating of banding can be eased. 

[0066] Drawing 11 is the explanatory view showing the 2nd thru/or the scan parameter of 
the 4th example. The arrays of a vertical-scanning feed per revolution differ, and also the 
recording method of the 2nd thru/or the 4th example is the same as the 1st example. 
Moreover, six arrays of a vertical-scanning feed per revolution of the first half from pass 2 
to pass 7 and six arrays of a vertical- scanning feed per revolution of the second half from 
pass 8 to pass 13 are common in the 1st example also at a mutually different point among 
the vertical-scanning feeds per revolution of 12 (=sxk) batch which constitutes 1 cycle. 
[0067] Drawing 12 is the explanatory view comparing and showing the 2nd thru/or the pair 
configuration nozzle of a No. 1 nozzle and vertical contiguity raster record nozzle in each of 
the 4th example. In the 2nd example, six different nozzles are used as a pair configuration 
nozzle of a No. 1 nozzle. Moreover, in the 3rd and 4th example, eight different nozzles are 
used as a pair configuration nozzle of a No. 1 nozzle like the 1st example shown in drawing 
10 (A). Therefore, also in the 2nd thru/or the 4th example, it has the advantage that image 
quality degradation by generating of banding can be eased in an overlap method, like the 
1st example. 

[0068] In addition, it is dependent on the manufacture error of each nozzle in each airline 
printer the highest any of the 4th example the 1st thru/or image quality with can actually 
be attained. It stores in the memory in which is followed, for example, the 1st thru/or the 
scan parameter of the recording method of the 4th example are not illustrated in a system 
controller ( drawing 2 ) beforehand, the same test image is printed according to four kinds 
of these recording methods, the printing result is compared, and you may make it 
determine which recording method is adopted. 

[0069] Drawing 13 is the explanatory view showing the scan parameter of the 5th example. 
The arrays of a vertical- scanning feed per revolution differ, and also the recording method 
of the 5th example is the same as the 1st thru/or the 4th example. Moreover, six arrays of a 
vertical-scanning feed per revolution of the first half from pass 2 to pass 7 and six arrays of 
a vertical- scanning feed per revolution of the second half from pass 8 to pass 13 are 
common in the 1st thru/or the 4th example also at a mutually different point among the 
vertical- scanning feeds per revolution of 12 (=sxk) batch which constitutes 1 cycle. 
[0070] The point that the 5th example differs from the 1st thru/or the 4th example is the 
range of a feed per revolution. That is, in the 5th example, the feed per revolution of the 
range of 8*62 dots is used. On the other hand, in the 1st thru/or the 4th example, the feed 
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per revolution of the range of 15-32 dots (the 1st and 2nd example) or the range of 14-32 
dots (the 3rd and 4th example) is used, 

[0071] The advantage of such 5th example is as follows. Generally, when banding occurs by 
a certain cause, it tends to depend for the generating period of banding on a 
vertical- scanning feed per revolution. That is, the generating period of banding also 
becomes small, so that the generating period of banding is so large that a vertical-scanning 
feed per revolution is large and a vertical-scanning feed per revolution is small. Therefore, 
when going into the range where a vertical-scanning feed per revolution is comparatively 
narrow and banding occurs by a certain cause like the 1st thru/or the 4th example, it is 
expected that it concentrates on the range where the generating period of banding is also 
comparatively narrow. Thus, if it concentrates on the range where the generating period of 
banding is comparatively narrow, it will be easy to be conspicuous with the naked eye, and 
will become the cause of degrading image quality. It is possible for banding to stop being 
able to be conspicuous with the naked eye easily, and to ease image quality degradation on 
the other hand, since it changes to the range where the generating period of banding is also 
comparatively large dispersedly when covering the range where a vertical-scanning feed 
per revolution is comparatively large like the 5th example. 

[0072] In addition, like the 5th example, when using the value of the range comparatively 
large as a vertical-scanning feed per revolution, it is desirable to set the ratio of the 
maximum and minimum value or more to about four. In the 5th example, the ratio of 
maximum and the minimum value is about 8 (= 62/8). On the other hand, in the 1st thru/or 

the 4th example, it is about 2 (= 32/15). 

[0073] Drawing 14 is the explanatory view comparing and showing the pair configuration 
nozzle of a No. 1 nozzle and vertical contiguity raster record nozzle in each of the 5th 
example. In the 5th example, 11 different nozzles are used as a pair configuration nozzle of 
a No. 1 nozzle. That is, the 5th example is more desirable than the 1st thru/or the 4th 
example also from the point that many pair nozzles are used and image quality 
degradation by generating of banding can be eased by this. 

[0074] Drawing 15 is the explanatory view showing the scan parameter of the 6th example. 
Moreover, drawing 16 is the explanatory view showing the nozzle number which takes 
charge of the record on each raster line in each pass of the 6th example. As shown in 
drawing 15 (A), for 4 dots and the use nozzle number N, 48 and a several s scanning repeat 
are [ this recording method / the nozzle pitch k ] 2 and the number Neff of effective nozzles. 
It is the overlap method of 24. Four arrays of a vertical-scanning feed per revolution of the 
first half from pass 2 to pass 5 differ from four arrays of a vertical" scanning feed per 
revolution of the second half from pass 6 to pass 9 mutually among the vertical- scanning 
feeds per revolution of eight (=sxk) batch from which this recording method also 
constitutes 1 cycle. Therefore, although illustration is omitted, also in the 6th example, like 
the 1st thru/or the 5th example, many pair nozzles are used and image quality degradation 
by generating of banding is eased. 

[0075] The recording method of the 6th example has the description further to the change 
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pattern of the offset F shown in drawing 15 (B). That is, in the 6th example, after the value 
of Offset F increases every [ 1 ] with {O, 1, 2, 3}, this is decreasing every [ 1 ] with {3, 2, 1, 0} 
conversely. That is, the arrays of a vertical-scanning feed per revolution not only differ, but 
the arrays of Offset F differ in the first half of 1 cycle, and the second half. On the other 
hand, in the 1st thru/or the 5th example mentioned above, the array {2, 5, 3, 1, 4, 0} with 
the fixed value of Offset F is repeated. 

[0076] If the array of such offset F is adopted, the cumulative error of vertical-scanning 
delivery may be able to be decreased. For example, when the value of Offset F increases, 
the cumulative error of vertical-scanning delivery increases, and when the value of Offset 
F decreases, the vertical" scanning delivery device in which the cumulative error of 
vertical-scanning deUvery decreases is assumed. Although the cumulative error of 
vertical-scanning delivery increases to pass 5 from the pass 2 of drawing 15 (B) when such 
a device is used, the cumulative error of vertical-scanning delivery decreases from pass 6 
on the contrary to pass 9. Consequently, banding may be able to be reduced further. 
[0077] Drawing 17 is the explanatory view showing the scan parameter of the 7th example. 
Moreover, drawing 18 is the explanatory view showing the nozzle number which takes 
charge of the record on each raster line in each pass of the 7th example. As shown in 
drawing 17 (A), a vertical-scanning feed per revolution only differs fi:om the recording 
method of the 6th example which showed this recording method to drawing 15 . It has the 
1st description that four arrays of a vertical-scanning feed per revolution of the first half 
from pass 2 to pass 5 differ from four arrays of a vertical-scanning feed per revolution of 
the second half from pass 6 to pass 9 mutually among the vertical-scanning feeds per 
revolution of eight (=sxk) batch from which this recording method also constitutes 1 cycle. 
Moreover, it also has the 2nd description that the arrays of Offset F differ in the first half 
of 1 cycle, and the second half. Therefore, this 7th example as well as the 6th example 
mentioned above can ease image quality degradation by generating of banding. 
[0078] In addition, in the 6th and 7th examples, the pattern of the offset F in the first half 
of 1 cycle and the second half was reversed, and it had become the symmetry in the first 
half and the second half so that it could understand that drawing 15 (B) and drawing 17 
(B) are observed. Although there is no need of having reversed the array of Offset F in the 
first half and the second half, it is desirable that the vertical-scanning feed per revolution 
is set up so that Offset F may become an array which is different in the first half and the 
second half. However, when the array of Offset F is reversed, effectiveness of reduction of 
banding by the cumulative error of vertical- scanning delivery mentioned above may be 
able to be enlarged more. 

[0079] In addition, the direction at the time of using pigment ink has the influence of 
banding on the cumulative error of vertical-scanning delivery on a larger inclination than 
the case where color ink is used. It is thought that this reason is that a clearance tends to 
be generated by the vertical-scanning misfeed difference between raster lines since 
pigment ink seldom spreads on space. Therefore, especially the effectiveness of an array of 
Offset F like the 6th example or the 7th example is remarkable in an airline printer which 
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uses pigment ink as ink. 

[0080] D. modification- the range which this invention is not restricted to an 
above-mentioned example or an above-mentioned operation gestalt, and does not deviate 
from that summary in addition " setting various voice it is possible to set like and to 
carry out, for example, the following deformation is also possible. 

[0081] Dl. modification 1^ In each above-mentioned example, although the several s 
scanning repeat was all 2, this invention can be applied, when a several s scanning repeat 
is the integer of two or more arbitration. Moreover, this invention can be applied when 
nozzle pitch k [a dot] is the integer of two or more arbitration. At this time, when it 
classifies into s sets containing the verticahscanning feed per revolution of k batch which 
continues the vertical-scanning feed per revolution of a sxk batch, respectively, a 
vertical-scanning feed per revolution is set up so that it may have the array with which the 
array of the vertical* scanning feed per revolution in at least one of s sets of 
vertical-scanning feeds per revolution differs from other groups. 

[0082] Moreover, it is desirable to set up a vertical-scanning feed per revolution so that it 
may have the array with which the array of the offset F about at least 1 set of s sets of 
vertical-scanning feeds per revolution differs from other groups about the array of Offset F, 
and especially the thing it is made for the array of an adjoining group and Offset F to 
become reverse is desirable. 

[0083] D2. modification 2- Although the intermittent overlap method was adopted in each 
above-mentioned example, it is also possible to instead adopt the full overlap method 
which makes all the pixel locations on horizontal- scanning Rhine scanned applicable to 

record in each pass. 

[0084] Usually, the direction of an intermittent overlap method tends to be [ tend ] 
conspicuous [ as for banding by the combination of nozzles ]. Therefore, the effectiveness is 
remarkable if this invention is especially applied in an intermittent overlap method. 
[0085] D3. modification 3- This invention is applicable also to a drum scan printer. In 
addition, by the drum scan printer, a main scanning direction and the carriage transit 
direction turn into [ a drum hand of cut ] the direction of vertical scanning. Moreover, this 
invention is applicable not only to an ink jet printer but the airline printer which generally 
records on the surface of print media using the print head which has two or more nozzles. 
As such an airUne printer, there are facsimile apparatus, copy equipment, etc., for example. 
[0086] D4. modification 4- You may make it transpose a part of configuration of that 
hardware was realized to software, and may make it transpose a part of configuration of 
that software realized to hardware conversely in the above-mentioned example. For 
example, a host computer 100 can perform a part of function of a system controller 54 
( drawing 2 ). 

[0087] The computer program which realizes such a function is offered with the gestalt 
recorded on the record medium which a floppy disk, CD-ROM, etc. can computer read. A 
host computer 100 reads a computer program in the record medium, and transmits it to 
internal storage or external storage. Or you may make it supply a computer program to a 
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host computer 100 from a program feeder through a communication path. When realizing 
the function of a computer program, the computer program stored in internal storage is 
performed by the microprocessor of a host computer 100. Moreover, a host computer 100 
may be made to carry out immediate execution of the computer program recorded on the 
record medium. 

[0088] In this specification, in the host computer 100, it is a concept containing hardware 
and operation system, and the hardware which operates under control of operation system 
is meant. A computer program makes such a host computer 100 realize the function of 
above-mentioned each part. In addition, a part of above-mentioned function may be 

realized by not an application program but operation system, 

[0089] In addition, in this invention, not only the record medium of a flexible disk or a 
pocket mold like CD-ROM but the internal storage in computers, such as various kinds of 
RAM and ROM, and the external storage currently fixed to computers, such as a hard disk, 
are included with "the record medium in which computer reading is possible." 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The outline perspective view showing the main configurations of the color ink 
jet printer 20 as one example of this invention. 

[Drawing 2] The block diagram showing the electric configuration of a printer 20. 
[Drawing 3] The explanatory view showing the nozzle configuration in the inferior surface 
of tongue of the print head 36. 

[Drawing 4] An explanatory view to show the fundamental conditions of the usual dot 
recording method. 

[Drawing 5] An explanatory view to show the fundamental conditions of an overlap 
recording method. 

[Drawing 6] The explanatory view showing the scan parameter of the 1st example. 
[Drawing 7] The explanatory view showing the nozzle number which takes charge of the 
record on each raster line in each pass of the 1st example. 

[Drawing 8] The explanatory view showing the scan parameter of the example of a 

comparison. 

[Drawing 9] The explanatory view showing the nozzle number which takes charge of the 

record on each raster line in each pass of the example of a comparison. 

[Drawing 10] the explanatory view comparing and showing the pair configuration nozzle of 

the No, 1 nozzle of the 1st example and the example of a comparison which boils, 

respectively and can be set, and a vertical contiguity raster record nozzle. 

[Drawing 11] The explanatory view showing the 2nd thru/or the scan parameter of the 4th 

example. 

[Drawing 12] The explanatory view comparing and showing the 2nd thru/or the pair 
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configuration nozzle of a No. 1 nozzle and vertical contiguity raster record nozzle in each of 
the 4th example. 

[Drawing 13l The explanatory view showing the scan parameter of the 5th example, 
[Drawing 14] The explanatory view comparing and showing the pair configuration nozzle 
of a No. 1 nozzle and vertical contiguity raster record nozzle in each of the 5th example. 
[Drawing 15] The explanatory view showing the scan parameter of the 6th example. 
[Drawing 16] The explanatory view showing the nozzle number which takes charge of the 
record on each raster line in each pass of the 6th example. 

[Drawing 17] The explanatory view showing the scan parameter of the 7th example. 
[Drawing 18l The explanatory view showing the nozzle number which takes charge of the 
record on each raster line in each pass of the 7th example. 
[Description of Notations] 
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■ Color ink jet printer 
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• Form stacker 
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Paper feed roller 
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Platen plate 
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Carriage 
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Carriage motor 
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Paper feed motor 
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Towage belt 


34 ■■ 


Guide rail 
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Print head 
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Receiving buffer memory 


52 ■• 


Image buffer 


54 ■■ 


System controller (control section) 


61 ■ 


Horizontal-scanning drive driver 
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Vertical-scanning drive driver 
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Head drive driver 


100 


" Host computer 
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